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Kienböck's disease is more common in men, young people, and manual laborers, 1 but epidemiologic research on the subject is scarce. To the best of the authors' knowledge, there is little research on the prevalence of Kienböck's disease, and the only relevant literature is a survey in Japan by Kiyoshige Various factors are believed to contribute to Kienböck's disease, including fracture, 1, 4 repeated microtrauma, 5 negative ulnar variance, 4, [6] [7] [8] [9] and the pattern of blood supply to the lunate bone. 5, 10 However, the role of negative ulnar variance is rejected in some studies, [11] [12] [13] [14] and there is no consensus on the relationship between Kienböck's disease and negative ulnar variance.
The goals of this study were to determine the prevalence of Kienböck's disease in middle-aged and elderly Japanese women and to clarify the relationship between Kienböck's disease and negative ulnar variance. The group with Kienböck's disease was compared with the normal group. The normal group excluded participants without Kienböck's disease whose radiograph showed injury, osteoarthritis, or rheumatoid arthritis of the wrist joints and those whose ulnar variance could not be measured because of poor imaging. In this group, ulnar variance was defined as the mean value of the left and right hands. In the group with Kienböck's disease, ulnar variance was determined separately on the affected and unaffected sides.
Materials and methods

From
Ulnar variance values of the affected and unaffected sides in patients with Kienböck's disease and age, height, weight, body mass index, and ulnar variance in the group with Kienböck's disease and the normal group were compared with the Mann-Whitney U test.
The proportion of negative, neutral, and positive ulnar variance in the normal group and the affected and unaffected sides in the group with Kienböck's disease were compared 7 with a chi-square test.
The correlation between age and ulnar variance in the normal group was also analyzed.
P<.05 was set as the level of significance for each test.
The study was conducted with the approval of the ethics committee at the authors' institution. Participants gave informed consent for the effects of radiograph exposure of the hands and were informed that the radiograph and the questionnaire were obtained for a research project only. Table 1 ).
Results
Screening
In the group with Kienböck's disease, ulnar variance did not significantly differ between affected (0.3 mm; SD, 1.5 mm) and unaffected (0.3 mm; SD, 1.0 mm; P=.285) sides (Table 2) . Age, height, weight, and body mass index did not differ significantly between the group with Kienböck's disease and the normal group. No significant difference was seen in ulnar variance values between the affected side in the group with Kienböck's disease and the normal group (P=.118) ( Table 3) .
The number or proportion of participants with negative ulnar variance did not differ significantly between the affected side in the group with Kienböck's disease (3 of 7) and the unaffected side in the group with Kienböck's disease (1 of 7; P=.237), and between the affected side in the group with Kienböck's disease and the normal group (111 of 504; P=.189) by chi-square test (Table 4 ).
In the normal group, a weak correlation was seen between age and ulnar variance, with a correlation coefficient of 0.089 (P=.047; Y=.012X-0.152) (Figure 2 ).
Discussion
To the authors' knowledge, the current study is the first epidemiologic study of the relationship between Kienböck's disease and ulnar variance in a community population.
There is little research on the prevalence of Kienböck's disease. To the best of the authors' knowledge, the only published studies are a survey by Kiyoshige reported that of 1287 patients (734 men and 553 women; age range, 28-77 years) whose hands were radiographed during hospital visits within a 12-month period for problems unrelated to the upper limbs, 23 patients (14 men and 9 women) had Kienböck's disease, a prevalence of 1.8% (1.9% of men and 1.6% of women). In the current study, the prevalence of Kienböck's disease in middle-aged and elderly Japanese women was 1.2%, which is approximately the same as the rates for women reported by There is no consensus on the relationship between Kienböck's disease and negative ulnar variance. Negative ulnar variance was identified as a contributing factor to Kienböck's disease by some researchers, 4, [6] [7] [8] [9] but was rejected by others. 8, 14 The current study of middle-aged and elderly women in a community population found no significant difference in ulnar variance between the group with Kienböck's disease and the normal group. Similarly, the proportion of participants with negative ulnar variance did not differ significantly between the group with Kienböck's disease and the normal group. These results suggested that negative ulnar variance is not a contributing factor to Kienböck's disease in middle-aged and elderly Japanese women.
Evidence of a correlation between age and ulnar variance was shown previously, 8.14 and the current study found a weak correlation between age and ulnar variance in the normal group.
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The current study had several limitations. At Lichtman stage I, no changes are visible on plain radiograph, and diagnosis requires magnetic resonance scan or bone scintigraphy.
Because this study used only radiographs, it is possible that the normal group included patients at Lichtman stage I and that the study underestimated the prevalence of Kienböck's disease.
In addition, the number of participants could have been greater. A large-scale study would be needed to provide a fuller understanding of Kienböck's disease.
Because measured values of ulnar variance are known to be influenced by arm position on radiographs, accurate measurement requires correct radiographic imaging of the wrist joints in the front view. 16, 17 This survey was based on community screening for osteoporosis, in which a single image was taken of the front of both hands simultaneously to measure bone density (radioabsorptiometry), rather than correct imaging of the hand joints in the front view. Therefore, the authors could not measure ulnar variance accurately, so the measured ulnar variance values are reference values. However, these values were useful for comparing the affected and normal groups.
Conclusions
In this study, the prevalence of Kienböck's disease was 1.2% in middle-aged and elderly Japanese women. Because the prevalence of ulnar variance did not significantly differ between patients with Kienböck's disease and those in the normal group, the authors concluded that negative ulnar variance is not a contributing factor to Kienböck's disease. 
